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^AlE^l- ^1^S>^ ^71^ ^7l# 7flAj^-t}. ^Alyl^ #^1 ^JLS}- 2 
7 fl°] <gS.ol A^ S ^H1 *U*>uI nH*H3 Ol^-O] ^Cfl^-S]^, ^SItt ^l-l-ofl a> 
# * X^-gr^ * AA ^^*Vcf. ^Al 7 l^ ^A]£]^ Al^s- 

A ^ ^Efluf-^E^ ^ oj^-g- 7^11 7>^tt 2-^ tfl^fl ML 41 

£ ^-1^4 4Jl^7l- ##tb S-aJ^SL* a>-8-*M 4^ 



5. 3 

TRANSMISSION ANTENNA DIVERSITY, SPACE-TIME BLOCK CODE, MAXIMUM LIKELIHOOD DECODER 
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*#-*l*> 4-§-*H ^ ^EflM- cf°ltH^B]# *1^4tt **r<5Q 

{TRANSMITTING AND RECEIVING APPARATUS FOR SUPPORTING TRANSMISSION ANTENNA DIVERSITY 
USING SPACE-TIME BLOCK CODE} 

£ l£- ^2fl 7l#o,l 4 = ^-A]^ ftl^lt A>-g-*Vfe- ^7)o) ^-g- 44^ 

£ 2^r #£}) 7l^ofl 4^ £ 1^ ^Al^S.^ #Al^ ^l*Rr ^ 

71 Si M-Hl-Vfl ^S.. 

^71^ ^-g- M-Ef^fl 

£ 4^ £ «S -S*H<H| 44 3 7fl2l ^AJ ojBl]^ o ^ 44 

s. 5^ l^ofl ^ 4s3}si ^i ^xhH- <h*v ^7l^ ^-i: 44u£ ^ 

£ 6£- PSK# ^ ^-£t# 44^ 51^. 

£ 7^r QAM-i: 3tb ^^£ti M^VE 
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tMJ* q^ 

£ 10^: ^°)) 4€- 4is}t ^tb 2E^. 

£ 12 xfl^l 5. Ufe BPSK, QPSK, 8PSK°1H 4^1 ^ *fll 

£ 15^ 4711 Si ^ 8PSK1- A>-g-^ ^-f , M. ^ofl oj-s. 41^2] 

(Degradation)^ tfl-g-^r?] ^*fl ^ cM^e]* A>-g-^ #*H1 

88-6 



1020030021364 #^ 2003/9/9 

^<S<>)H 3)1 o]^^- ^sf A] -71 71 fl^ 7l# *>i4^ ^ 

cfolal a] El (transmit diversityHnf. *r4±7)s>\ *fl\t ^-^M #-tl7Hl7fl <£b^ ^cfji 
% v n 4°ltH^)El» ^ ^^^1 Winters^ s]*fl ^1°J:^ H^r t^-o]^ 

a 1b1 (switched diversity)^}-, (J. H. Winters, "Switched diversity with feedback for 
DPSK mobile radio system", IEEE Trans. VS.. Technol., vol. 32, pp. 134-150, Feb. 
1983) Raleigh f-<*H 3]*fl *fl<£€ ^S/-¥-S^-(multivariate 
modulation/coding)7> (G. G. Raleigh and V. K. Jones, "Multivariate modulation 

and coding for wireless communication", IEEE J. Select. Areas. Commun. , vol. 17, 
pp. 851-866, May 1999) 

^^-§1 <?>tHr ^-8: £r7}^ ^ ° r 44, ^^lt ^7lS SjH.^*}^- 3}*- 

*fl^3 7i§># ^0.71^.5. «>^^1 &tf. 4^ ^Al^oflA-l *fl^.§- ^ 

Wittneben°fl ^^fl ^lt>^ 3}<>M,(A. Wittneben, "Base station modulation 
diversity for digital SIMULCAST", in proc. IEEE'VTC, May 1993, pp. 505-511) o}<2)6\] 
.£ Foschini 4^ £N4« W 31 ^^H^l ^(layered space time 

architecture)-!- ^1^}^-^ , (G. J. Foschini, Jr., "Layered space-time 
architecture for wireless communications in a fading environment when using 
multi-element antennas", Bell Labs Tech. J., pp. 41-59, Autumn 1996) Telatar^ 7>-^- 

^(Gaussian noiseH ^-f 4^ 9in^ -g-^-g- ^^^,(E. Telatar, 

"Capacityof multi-antenna Gaussian channels", AT&T-Bell Laboratories, Internal 
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Tech. Memo., June 1995) Foschini ■§■£■ <£i]M *fl\t^ ^ ^-§-^=(outage capacity) 

33°] tflsfl ^t]..(G. J. Foschini, Jr. and M. J. Gans, "On limits of 

wireless communication in a fading environment when using multiple antennas", 
Wireless Personal Commun. , vol. 6, pp 311-335, 1998) 

^^r°\] ^^-X\^} Jf jLsKspace time coding) ^ 1^ ^ ^-f # 

£r ^ "fl§-°ll 3 ^ 5^. Tarokh -f-^r ^-Jls}- cfo] o)^ 

* ^*H1 ^ ^-tt-^ ^\ ^-Jl( space time trellis code)» 

7fl *1 t\, (v. Tarokh, N. Seshadri R. Calderbank, "Space-time codes for high 

data rate wireless communications: performance criterion and code construction", 
IEEE Trans. Inform. Theory, vol. 44, pp. 744-765, Mar. 1998) (V. Tarok, A. Naguib, 
N. Seshadri, A. R. Calderbank, "Space-time codes for high data rate wireless 
communications: performance criteria in the presence of channel estimation errors, 
mobility, and multiple paths", IEEE trnas. Inform. Theory, vol. 47, pp. 199-207, 
Feb. 1999) ^-§1 Tarokh^ ¥ ^ ^-g-^H *1H^ ^Jltt ^KSl^l 

37] (constellation size)^ n\]°]&\ ^i^#S.(data rate), cH^e] o}^ > z*t>}°\ 4$ 
#5- n^.<>\}^\ 7H> #^ trade off) ^<£*\3L ^cf. 

(transmission rate) 6 !) t>l3l*lH 4^S.7> ^-7}^}^, o] nfl^ ^a] oj-Eflu)- 

^ 7fl^7> t^^M- 5l-§:(band width efficiency)^ ^o>x]^ ^-f w> 
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^-^11- «fl^^>7l fltt ^#-*l?>: f5]^l7l- Alamouti^f Tarokh^l 
7fl^ls)^nf. (S. M. Alamouti, "A simple transmit diversity technique for wireless 
communications", IEEE J. Select Areas Commun. , vol. 16, pp. 1451-1458, Oct. 
1998XV. Tarokh, H. Jafarkhani, and A. R. Calderbank, "Space-time block codes from 
orthogonal designs", IEEE Trans. Inform. Theory, vol. 45, pp. 1456-1467, July 
1999) -i-^jL^r 4# ^ ^BflM-S.^-Ei ^Ai£]^ Alsofl Al/^^>^ 

°J ^(correlation)^ cH^a^ ojs-^ oj^ ^ oi_^ j£ ^H^, -f^S}-^ 

*1 ^ A^igCuncoded system)^ «l*fl -*MlS}- °1^§- oj_g. ^ ^cf . ^ -^-^ 
Ir^JL^r */^ 1f*M ##*V ol^nj- ^a] yj. <gol ^jE^o) *Vcf 

S£ nfl^-o]! 3 7i] olAj-s] oj-Eflm-^ ^sfl 4^ ^M"* ivfl^ , ^ 

£A}t!- ^o] a)/tg^ £#7l (Serial to Parallel Converter: S/P 

Converter)(10)5!r ^f^s^l (Encoder) (20) 5J N7fl£| <£a] <&Efl ^(30-1,30-2, ... 30-N) 

^"71 £ 1# , #71 ^*7l(10)fe ^ ^iL 4li(SAl^l 

S-^-Ei ^asj^ N7fl^ tr -^-^71(20) 

3. ^^*VC}. #71 « Jr^7l(20)Tr #7] N7fl2] >9 7>^J1 ^ 7fl^£] 

Sfl^Hr ^HH 1 *** ^o> a o v 7 i N7fl ^ ^aj o>tfli4#(30-l,30-2 ... 30-N)S 
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713 H-E^ £AltV h><4 ^-o] M 7fl2} ^a] ^^^-#(40-1,40-2, ... 

40-M)2f *fl^ (Channel Estimator)(50)^ cf^^fl^ «fl l7l(Mult iple Channel 

Symbol Arranger )(60)2f ^$L7) (Decoder )(70)S. ^^cf. 
<23> #7] j£ 21- ^-S*V^, #7} *m ^^71(50)^ ^ ^tl)M-l-(30-l 30-N)S. 

w.Ei ^a] o> B |4 t(40 . 1 ^ 40-M)S^ *fl\i ol^-s.^- u}-Ej-ifl^ *flv^ 741^1; (channel 
coefficients)* #7l tff^fl^ a]-|. «fl 171 (60)^r #7l =^a] 91^)^(40-1 

ifl^l 40-MH ^*fl ^!"i~8r 4^71(700)51 ^1^-^. #7l ^# 

71(70)^ ^-71 ^a] m^o]} ^7) ^ 7fl^#* ^tr ^(hypotheses) 

* 7MJ1 7>^tr S.^ ^l-l-^ tfltr £3 -f-Tfl^Kdecision statistic)* ^ <g 

7« ^#(threshold detection)^ ^*fl ^*>^ ^-i-M: ^#fr4. 

<24> ^"71 £ 1 ^ £ 25f ^-O] ^f-Al Al^ofl^ ^A] A}-^ -s} 7 ) ^ <^*j- 

A1 l>3l- ^O] ^^€4. 



ifloflA^ Al^V oi^iolcf. r t>J ^ t*}*1] Hefl^H ^a] ov E flq.^ ^a] 

€ ^JJl-I- ^eWH, c i(t fe i«i^ ^ai o>Efli4# -f-*fl t <£*1| Al^_Hl ^ai^ q. 



<25> 




1] 



<26> 



^7lAi t ^ °H ^l?i^7i(^ H3l°d)* ^t^Rr ^7_>«: ojcji^ojji, ^a] o> 
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<27> Ai^l-i-o] t^^m*! efl^eflol 3llo]^(rayleigh fading)^- ^xr^JL ^ 

#7] a itj fe 0o]jl ^(dimension)^- 0.591 ^3*1 4^ 7>-f a] o> o.^. 

5-<I^€ *r 5*-°^, n t)J ^r 0°}51 &&o} N 0 /2°J 4i 7> 

^3: 3#3 €2fl *W* <83)3. afl^ ^ol^ 3)4, 

°l^h8r ^ h.^ ZL-B-^l-Ceigen values)^ sHth=h 

<29> o_} cfl^ ^Al oHfluj-S-o] 71] ^7]- 2 7llolZL ^A] oHflu|~i.<i| 7 fl^7> M7fl^ ^ ^ 

aIJl ^Aj-c (signal constellation)!- ^-g^o} <y ^ tijEs^ o^s)^- ^-a-g^ a$a£ 

27fl^ ^ ^j- ^*H, Aj-y] ^1-** 2 

7fl^ ^Aj^a} 27^ Al^Til- -g-of 2 7fl2l ^A] ZL^i 

^ A o V 7l Sl^TT ^-l-#^r *>7l^ <^*H 2>^ ^ 2*251 -f-JLSl- M-E^ 

<30> S-(*i m '*\ 

<3i> a} 7 H *^ ^ofl (conjugate)^: M-^iflJi, si,s 2 fe €^}uI7> t>}^ 27fl<2] aj^-s.^. 
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^ °jBfli4# ^sfl Sl *o] ^Al^cf. ^, #7] <^n±\ 2>°\] M-E^ sf-S-Q 

*3(row)£r ^H*}- a]^^ ^.o}6\] M-Bfufl^, <i (column)^r 

Alamouti schemed <£b^ $X°-^ , ^#-^2: ^ff-°14. 

<33> ^-^2}-^^ ML(Maximum Likelihood) 4sS}-7]- , °] 

^ 7}^ ^3] ^ ^(si4 s 2 ) *}7) <^n+\ 3>4 ^-o] uj-Bt-tfl^^^. ^ 

<34> 

oi S(l»',. m -«i.^»i-« 2 . wt * 2 | 2 -^|« 1 . w .-s2-« 2 ^*ri 2 ) 
l-r^r^H 3] 

<35> >S-7l <^*H 3>£r is}7}2] <^*M 4>4 £°1 t}X| Bfl<g3g ^ olcf. 

<36> * » „ „. „ A* 2 



<37> ^ * * * * ^ A^2 

S 2 ^ ^711^ ^o]cf. 4V7I <^*H 3>* 3^}-*Rr ^ ^7) If- iH5J f |. z)-Z)- 5) 
iliM ^S7l ^7^11- 1> ^ 514. 
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<39> 



<40> ^ 

5 ] IL?. C -~< 



2 



<41> 



A* 2 



S^^U+v i. OT )l- s 2 1 2 Sk*„. m i a V 2 i 



<42> 



WCDMAC Wide-band Code Division Multiple Access), ISOnternat ional 
Standard)-136 ^4 ^ 7>*1 Ifi^ A>-g-s]ji ojcf. 



<43> 



Ir^S^ £71 ^Al sj^o^ cgs-ol 



* #*fl 4^ ^lr-i-( complex symbols)* SL^c) i^-H ^^#(rate)-§- £^r*l &ui 
#^1 iHflmfi] 7fl^4 ^^^V, ^tfl<q ^(diversity order)* <gfetf 



<44> 



f 



61 



^2 -*3 * 

o 

O -. 



O -s -, 



■2.) 



O \ 



O --s- 1 



s 3 ~- sr 2 "^i; 
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^a] A>-g-§>^ Tarokh ^} ^*fl 7l#£r 27fl 

^ °J^M-1- 0 1 *}-8-3*r ^##^1 0.75 Htt 0.5^1 wl-IrS #^ =^ 

7> SZ^7l nfl^-ofl jr^S] cjojE^ ^^o] ^^.*V A^ ^Alofl aJ-g-S^l ^ ^ cf^ 

°1 SZ^cf. 



<46> uq-^i ^-71^1 ti}<4 ^-O] ^SSjSr ^Efl 7]#^ n^}7] ^}<^ 

37fl o]^ ^a] oJ El ] ^}-%-^ -f-^l Al^flo^ ^tflol ^-§-2). rfl 

<47> O. 37fl ol^-O] ^Al Oj-B^S.^. A}-^}^ -§-A] Aj^Efl^^ JjLjL5}.<2}- 

<48> igHg*. 3 7ii ^a] oj-^q-s-o. A}-g-*H ^± ^Irl-g: ^*Br 1-^1 *1 

i^*IM 331^ ^l^^lHl ol^ + oi^ ^ai rfol^Al^ #*1» ^fl^rf. 

<49> ^ o] ti]-^-^ aJaHHI trf^ ^Al7l^ > 

<50> ^Al w-^g). ^^o) 3^1= 27fl ^ <gs.ol A-l 5.^0)1 cfol^AlEl o^ol ^ 

<51> tiV^-Al^V AjAHHl tcf^ ^A] 7 ]^ ) 
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^31-1-^ tflisfl Maximum Likelihood) ^-JlsJ-* "flB^ ^ ^s^Hr 

<53> M. ti>^tb *1*HH *m ^71^, 

< 54 > ^]7H <9*fl ^S^l-^-^l ^HH 4e} 7]-^-^ 3.^ ^ ^31- 

^3* ^3 -2-3. *Vrf. 

<55> ^-g- ^#<*fl 71^ SE^r cfltt ^aJSl 

# ^S^tb ^-^^ -8-<H-S-£ ^41*13 7l^# jl3*H -§- 

CH#S.^ <^ Af-g-*}, ^ E ^ ^ ^1 1421- ^ $14. ^)B.S. 

< 56 > ^#£)tT ^^H^ 371] opj-o] 0}^^ ^V-AR}- l-gl^-Jll- A}-g-<5> 

tt Al^EflojlA^ *-3Ls\. 3^ 27fl O^T-ol ^s-ol A^ S^KSE.^- 

^, c]#ol ^cflol CfoltHAlEl o]^ <£ 7 ] Tj^*}- ^sj- ^ 4is1 ^ 

<57> : 
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<58> ^7l^r ^33^ ±^ 7^3] ^M"* 7\*\ 3L ±^ 7^3) 2i^-£ ^ 

tr * ^"71 ^€ ^1- z]-z|^ ^0.5. 7Mtt ^l-Sr ^ ^7)Ai ^Al 

a 0 >71 ^^H, t<H)fe t#*l| ^#-g;, o>EflL| nlS^ n«i*l] <13 

<59> sfr 7 ] ^j^o S ^ BPSKCBinary Phase Shift Keying), QPSKCQuadrature PSK), 

8PSK(8-ary PSK), 16QAM(16-ary Quadrature Amplitude Modulation), 64QAM(64-ary QAM) 
°1 9X±"\ ^lM-l-S.^ 37fl £Exr 47fl7> A>-g-^rf. 

<eo> # 7 ] ^m. s^-lr^r ¥ 7fl °1#3 «i#ol aijusfs^- ^1^*1- J17f ^ Al 

l-l-(s)4 ^-71 ^!-(-s) g ^-71 4J1-^-^ *«>|#(s*)S ^^nf. # 

CH r>) -g^*}^, 47fl o| ^A] oVEflu}-^ Al~g-*>^ T^o. ^Al 7 l^ 47 fl O] ^^-S-g- 

yj- 6>2J)3 <^Vai 7>2 j. ^-o. 47fl o] 2x2 HtS M-^^^lcf. 

<61> r^i 

[^«VAi 7] LcdJ 

<62> o] si tr 2x2 ^11-8: 2.^- Alamouti schemed o^o^t *^tj| , o)m. nV^^ 

4X 4 IP ^ff-fe S.^ 247Bol^ ; zl <a^« ^h§-3 <^*)-Ai 8>°fl M-E}ifl^r4. 
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<63> 




<64> c$ 7 )X\ s 1( s2,S3,S 4 ^ ^^L*} *r^r 47^ ^l-#o]cf. 

(error matrices)^! -t-^S|- °l^-(minimum coding gain)°fl tcj-e^- ^71^ 

-S-^f ^7]ofl^ ^ 4]«^r ^efl *}o|i- 

^HflS tifl1*V g\± ^-1^ -2.^- S-^- -H-B-^l-Ceigen values)^) 

<66> ^ S^^r ^S]^ 3711 iE^r 47fl£] Al^-S-ofl cfl^ Zj-Zf ^-§-^^ 

, 4^-21 ALamouti 2x2 ^llrS] <£^o] X]s.^ o^s] 2)53.^5.^ ^.g^o^o) *j-rf. 
°1 *H *V ^^-1; tH*«Hr fltf 16^7> ^-7] <^4)-Al 8> ofl o^*V 
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<68> 



^7lofl M-Ef^ H].^. Qo) 47fl^ 431-1: 31,82,33,54 ^ 

&%*\ fl^Sa^". °1W A# ^^#^r ^41 ^-^Sf 

^^^-o]e} ^1§>7]S. ^ofl ixj-^ AJ^^ ^ 4x4 ^41 

# 7fl^^ 24*1671], ^ 3847fl <y^r ^ ^ 014. 

<69> £ 3^. ^. Mj-tgo! ^A}^ofl IX}-^ 4>7l <^*H 9>5] ^ Wl^fl #ol] uj-E^-^ ^Al 

M-^sfl iE^tb w>^- ^o] zj/igfl ^71(110)^ ^51-71(120)^- 5) 

^ 711- (130a, 130b 47fl^l o> E fl uj-§ (140a, 140b, 140c, 140d)S ^€i=f. 
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<70> #7l £ 3* tis}^ , #7l *}/^l ^^7) (110)^ <>j^s)^ 47fl^ 4]^.^ 

si,s 2 ,s 3 ,S4« t 5 ^S #7l iM:a|-7l (120)3. #7} ^S(-7l 

(120)Sr #7l *V A] 1-1;^ 7H2 #71 <^*M 8>2l ^ <8^£ ^#SH 

^13^3 #7l Jf-Jr ^71(120)^ ^ 47fl^ ^ X^Rr 47fl£) ^ 

#7l £tf|; 47^ AlTi^^l- -^0> Z|Z^- #^*>Cf. aj7H 4V7I 47fl 

^ #7l 47fl5l ^s.ofl ufl-§-*H ( <]ms\±r 4]lr«^ ^ °J^1M- 

<71> #7l ^# S]^7ll-(130a ( 130b)^r #71 ^-JlS^K 120)3.-^ 41^1 ^1; 

W # 21^ ^em^} c,^ v ^ 3# sl^Al^cf. ^-^l^j #7l <^n*\ 9> 

^ 33 ^*fl ^1 ^SSj- s^l ^l~§-3^ ^-f , #71 Jfl# $ # 7)1: (130a, 130b )£- ^ <d 

3#7H-(130a,130b)€-8: #71 a>Efli+i-(i40a vfl*l 140d)* **ll 

<72> a o v 7 ) ^-3:^.71(120)^ #71 ifl# S|^7l#(l30a,130b)€- ^41 Jls* ^#7l 
«a^cl-. a^H^fe cfxl 27fl5l i?l# 711- (130a ,130b)* ^ ^-S. 

$t *31 >8#7lSl SAl^^O.^, tf^ ^A] J=L Jrgj. Sj^ol Aj-g-S^ ^-f ZL Ol 

#^1 i?l# S)^7l#ol Sfl^fe ^a] o>Eflu(-l-4 4V7I -¥-^71(120) *H<Hl ^ 

<73> 3711^1 ^A] OlEfll^l- ^ 4x3 ^-^^ llt^ 4x4 ^ ^-111 

lift ^l^-^V^ ^#^1=1-. ^, 4x4 ^ *J^ofl cfl^H °J^3 27fl Si <gl^§- 
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#«J*|-aI ^-71 <£^$] *\t§ ^(linear combination)^ €^1^ ^ 

€ *flS£ ^-71 27flSl ^bh^ cgs. cflAi^) 4x3 ^ ¥-3.$- *8^o) £t}. 

47flB] 1# ^ 27111- *Ji9]*Rr « 0 V ^ 4C2S 67}*l7> ^7.fl^>2.5., #7} <^n*\ 8><H1 
^ ^ ^ Jf-3L$- ^-g- 7]-^31 ^^oi\E 4x3 ^-S^- ^iflig 

^r>7l^ <^«H4 io>^ ^Cf. 




<75> P>^V7l-xlS. #7l <*r*M 10>^ ^1<H1^ ^71 <^*H 9>^1 M-^-Nfi «<H4#°H <4 

3K V 3^°! ^°fl ^ 4x3 ^ ^-Jis}- *j|t£l # 7fl^^ 

1728711 olcf. 

< 76 > £ 4^ ^- <U ^ahhi r^ef 37]]^ ^ 

^ ^71^1 i^Efufl SAltl tij-sq- ^-o) ^^71(210)^ ^-s 

51-71(220)^ s) # 71 #( 230a, 130b) 4 <1 ^l«:7l (240)sf 37fl^l ^ 

(250a, 250b, 250c )£. ^3^, ^Ha-^ av 7 ) <^*J-ai ^ ^ ^a] JjLjrs}. ^1 

-i- 7}7ln a^*v 4x3 ^1 41^ ^^ol AV-g-sl^ ^-f^ ^ o. t^l^cgr}. 
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<77> #71 £ 4* #2:*}^, ^"71 ^«r7l(210)fe <Q ^ £] 47fl ^ ^]#* 

Si, S 2 , S 3 , 34* *>4^ ^7} *?-3L#7} (230)JL ^l^tbcf. ^-71 ^-Jl5}-71 

(230)^ ^71 *V 7Hn ^-71 <^*M 8>£] ^*fl T 1 ^ «H 

^"71 -^-^5}- 71(230)^ ^ 4711^ >a«^r 5LW^ 47fl^ ^ 
#7] StJ-lr* 47fl^ Al^^Vl- ^-oV 44 #^*V^. <^7H 47fl 
^ ^7) *m$) 47fl^| CsM, °^5]^r ^HM 4 

<78> ^V 7 ) <^ S]^7l-i-(230a,230b)^r 4 v 7l ^-jM-71 (230)3.^ 41^1 

I" # 2^^ Aj.g-=-0. ^Efl^A^ 5]^ 3)3*1^. %7] Jfl>£ 5]^7l# 

(230a,230b)£r ^ ^lTi^Ti^ a]} i£*fl ^^ Sj^Aj^Jl 

<79> ^ <g ^^71(240)^ °fl A]^^>P>Cf ^>7l -^5L5)-7l(230)S^-Ei #^3^ 2*1 *f| 

1^ ^7] ^ s)€7l(230a)S.^-Bl #^5l^r ^ # 

Efli4(250b)S. #7l 71(230) JE^r #71 <i ^1^7] (240) S^r #7l 

5)^7l(230b)» *3ftV ^«£r ^71 ^BflM- : l-(250a ^4 250c)^- **fl ^#7lS. 

<so> n|.^-7]-^S. #7l ^51-71(220)^ #7l $1# 3 #71-1- (230a, 230b) ^ #7l <1 ^ 

71(240)^ ^Aj ^31^ ^^71^ <y^-^Cf. O^HH^ cf^ 2 7fl£] ^ # 3#7l 

1- (230a, 230b) 4, ¥ ^ ^1 Si*fl 1 #3* ^l^Rr 1 *l€-7l(240)» i^^b 

^ ZL o}^ ^Aj- 2)^7)^ eg ^^71(240)3] 4^ <&&°} ^-g-^ ^ 
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<y*}: 2003/9/9 



<81> 



<82> 



°)*\ ^S^^Hl 44 37fl H^r 47fl4 <&3|u|»M: ^tb ^ H^S)- ^^^-o) y].^- 

^4 BPSK 431-« 37flSf 47114 olEim-s.^- -g-Sfl #&z>}7} 4«fl A>-g-Sl^ ^A] J=L 
^11: Ui4 U 2 ^ ^ *>44 <^4"4 n >2 j. ^-cf. 



<83> 



11] 



• y 2- + -./- S: 3 
* ~~ ^ 3 ~~*~~J' S; 2 



V2 



<84> 



^2 J S * S ^ 



~' S A ~' S 3 2 ^3 



1 2/ 



<85> 



<86> 



[*r*M 12] 



<87> 





f 


















- S 2 








- S 3 + - S 2 












- S 4" V - S 1 


12] 


^3 






S 3 


*4 \ 



-^2 **1 



V ^3 



^2/ 
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<^7>: 2003/9/9 



<88> 



<89> 



lit U 5 ^- U 6 ^ °flfe *>7lfi1 <^*H 13>4 £4. 



<90> 



13] 



\/2 



<91> 



~ 3 



^ 4 



4 3 



<92> 



<93> 



16QAM ^M-fr 37M 47fl ^ oUflu^g- ^sfl ^<5}7l ^sfl ^ ^Al «-jr<^ 



111 u 7 ^- u 8 £l ^ ^>7l^i <^*n U>3\- t£A. 



<94> 



C7 7 == 



14] 



1 



2 V^2 

- - Y 3 + - y 2 

72" 



<95> 



3 



3 ^ 2 



1 



2/ 
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2003/9/9 



<96> 



<97> 



64QAM ^Jlrl-i: 37^ 47flS] <£t]]^-£ ^ ^*} 7 ) sfttft Af-g-i)^ w^g)- 
^1* U 9 2f Uio^ ^ ^>7l^ <^r«j"^ 15>4 ^cf. 



<98> 



15] 

























•to H* 














v^ 2 


^3 





<99> 



/ *s- 2 .s^ s? 



10 



"^2 ^1 



3 ~ 4 



V ^3 



1 



<100> 



2; 



-/7*/48 . 



^olH^ ML ^IsKMaximum Likelihood Decoding) (°1*> 41^^] ^1 ^Hle}- 

^7} ML iL4 JL^2|-§l-7l 3i^r 4^sKSuper Fast Decoding) ( <>1 

^-Jls)-^ ^12 ^Hls} ^--^^ ^JlsK Sub-optimum Decoding) (°1 4^3]-^ 4 



<102> 
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<103> 51 5^r 4€- ^3ls\-°\ *}1 #*H1« fltr ^71^ M-^Ml ^ 

5.3.^, °l7)^ L+Ej-yfl ^7)^ 27fl^ ^7l#(340, 345 S.^ 

<i04> ^-71 £ 5# % V S^>^, ^ ^7l (Channel Est imator)(320)^ <tNl 

(channel coefficients)^: ^^M, ^1" wfl^l (Symbol Arranger )( 330)-^ #7l ^a] 
<£3m«-(310) z^-fr J§-n 47fl5l Al^^s. ^o> ^Alsl^ A] 

o] 47fi^) aRK^# ^J- ^^£)^7l nfl-g-ojcf. 
<ios> Aj-7) ^ wfl<i7l(330)^ #71 4^r^ ^ ^1M-*(310)* ^ ^13^ ^IJlI- 

-g: ^EflJsL ^ufo} ^ofl^ +X\ oVEflM-1- f-Sfl ^A] 

yfl^l*>3. *fM-^ l^lxr *>M-2) AlTi^^Vofl ^A15|^ AlJrS.^ Wfl^tlcf. 

^a] oVEfl^oll rfl*l ^olcf. 
<106> 4^^j77> z}^ 4 7fl^ a]^.s.^ Xl( x 2> x3 ( x 4 ef S}^, #71 4^171 -i- (340,345) ^ 

^ »l*f| ^71(340)^ #7) ^ Ol^-S- ^ Aj-71 ^A] Al^cfl 4 51- xi4 X 3 * ^#*> 

H ^12 ^71(345)^ ^7M « 0 VAio.5. X2 s»i. X4 ^- ^#*Vcf. ziei'g a o v 7 i 4^711- 
(340,345)^1 21*11 #71 47fl£q a]^-s-o1 3#^t}. 
<107> Aj-71 *1U 4^71(340)^1 ^*H1 tfl*fl ^^«r^, #71 ^11 ^3L7) (340 #1- ^ v 

^7l(Symbol Generator) (350)^ 7Br*r ^1- t^sM, ^^7ll- 
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(Phase Rotators) (360, 362)^ #7l ^lr# ^ *ri-r* <sj*fl A}-g- 

€ 34 ^tr v Hl^r 1^ 

<ios> DflE^ ^)a> 71 (Metric Calculator )(370)fe #7) ^ ol^-s.^ ^ ^a] 

7Hn, 5]^^ 7>^tr £€■ 4)1- ^l^l ^ "flB^ ^1- (Metric 

values)^- <^7H #71 7Hr*V H.^- ^ #1-2] 7 fl^fe ^>-g-5]^ ig^H^ 

BPSK^ ^g-f 2*27flo]j7 qpsks] ^-f 4*47flolji 8PSKS] ^-f 8*87flo]ji 16QAM2] ^ 
-f 16*167flolji 64QAM2] ^-f 64*647fl o] , #7l ^B^ (370)^ #7l #1- # 

1"^ 7fl^#<5] ^s.^- 7j)^V*Vcf. zls)^ ^#71(380)^ #71 *flB^ £Jt## 0} 

^1^^ "flB^ ^ 7W££ *|-. Xl> X3 ^. ^#*Vrf. 
<109> ol#3). ^-o. 3,| 2 ^-s7l(345)<Hl^i£ -S-^^>7fl ol^^tf. ojaf go] 

#71 X|l 1 4^71(340)^1^^ Xl 4 x 3 # 3#*Kn. #7l X)2 4^71(345)^1 X2 ^- x 4 » 
^f^}^, ^H/^lt €*7l (Parallel to Serial Converter) (390)^ #7] 

# £*JtflS #1" ^ XLX2.X3.X4 1- 

<110> ig-^ofl 4H JlLjr^ ^AH1# ^t}7] ^ *H , BPSK 3 

7fl2l <L>31M-M: *r-8-*H Ui(^r^ 7)* <£4l*Rr tfltr 4« « 0 >^# ^ *r 

cf. °1*> l^fl^l ^ ^lM-1- *>-§-*m <i* 3H*R> 4^ ^ai 

^7lsal ^ 0^3. a (alpha), ^ «i*l] ^ ^i-MM ^A]7l5L°l o]^& 
P (beta), *fl «i^fl ^ ^EflM-oflAi ^A] 7 l S ^ *flvg ol^-g- y (gamma)^ ^ nfl , 4 7fl<2l 
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16] 1 1 P v/2 , 

<112> * . * 

^2 a-s 2 -t-p ^_ -h y ^ 3 -h„ 2 

> 

<U3> - 

r- 3 =-oc.s- 4 H-p +y-s,+« 3 

* 

^4 = «A 3 -^P -7^ -t-y^ 2 -4-W 4 

<H5> c^H si vfl*] s 4 ^ *<d7H>H 4)tt°l^ ni vfl^l n 4 ^ 47fl^ 

<116> ^V 7 1 <^Al 16> ofl o^H, Ui^- ^-SS}-^ *>7l^] <^«H 17>«- 3^3-*> 

<117> . 2 + - . - 2 

/ „ X 2 +X 3 Ml/ - x l~J X 4 *\| 

— -j- Hyjc 4 J /- 2 -^-otJc 2 -*-p — -7= -+-y^ 3 J 



[-^ai 17] - * - \/2 '"v\ \- » v — - - ^2 - 

<118> - , . * 2+ . 2 

—r^ -*-Y^iJ| |^-^o^ 3 -+-p -j^ -^Y-^ 2 J| 

<H9> o^7H xi tfl^l x 4 ^r ^#<5}JL*> ^ ^-7] <^*|-ai i2>-£- Xl ji|. X3 cfl 

€ ^ $m. £ 5 ofl M-Ef^ ^71^ °1 5-i 3* °l-8-*M Xl^f X 3 ^ M-Jr^Rr 
*fll 4^71(340)2} x 2 2} x 4 ^ ^SS^Rr ^2 4^71(345)^1 ^ -^-£-.2.5. -g-e| 

(de-coup le)^H 

<120> #7HH ^^-o. Ux ^ Uio0)1 ^ r^o.^ ^ 
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<121> ^Al <y;Eflu|-7> 37fl^l ^-f Ui^ ML 45^1 ^*fl ^A]7l^ f>}7] $>) <^*\ 

18>^ ^ sfeH^-l- Ri,R 3> Ri3* 31^4. 

<122> . 1 ... 1 

18] 1=a ^^VT 7T r « 

<123> _ ..1 . . 1 

<124> 7(C 1+ C 3 ) 

^13 o 



<125> C,-a'p>/2-ap"V2 

<126> c,-jr'*/i-/fi'y/2 

<127> ZLSi^ Ui^r ^*fl 4^^1(340)^ 7>^tl- ^ # *>7)^| <^*v 

^ 19>^1 M-e^-H *m^# 2^3-*Kr 4J£ % xi, X3* 

<128> 19] l^,-^,| 2 +|i«3-Ar3| 2 +l«,3-*>3| 2 

<129> ^A]7l^ ^>7lSl 20>2f ^ R2.R4.R24* 

<130> „ . 1 . 1 

20] 2=P VT-^^VT"^ 

<131> . 1 ... 1 

<i32> _jcc 2 +cj 

-r<-.^ = 



<133> C 2 =ap*\/2+a*P\/2 
<134> C 4 =, yP *n/2-,v"P>/2 



88-28 



1020030021364 2003/9/9 

<135> 4t7Wl Ui* = ^*fi ^71(345)^ 7}^ ^1: ^-1" # *>7l^ < 

21>ofl 144^ pflB^^- 2)^3)-*}^ # x 2 ,x 4 # ^#*Vcf. 

<136> 21] ^2-^ 2 | 2 +^4-^4| 2 + ^ 2 4-^4| 2 

<137> #^1 °}HM7} 37fl<y ^ U 3 JE^r U 5 2l ML ^*fl ^^]7l^ 

71^ <4>*H 22>^ Ei# R lf R 3 ,R 13 ^- Tfl-tirW. 

<138> ^ . 1 ... 1 

-R.=<X *~. +R — =- - v ft — =- f. 

22] n/2 2 y 3 p v/2 4 

<139> d - - 1 - 1 



<140> 



"^13 o 



<141> C^a'pv^+ap'v^ 

<142> C-tfWS-rW* 

<143> v ^ OJ-^ oJ # ^. c^V <« U 3 £] 3+ • wa " s> <>l. 

M * Cv5,/6) o]tf. nei^ U 3 HL^ U 5 # W 3} «i^fl 4^71(340)^ 7}^ 3.^ 

43^ # *>7l^ <^«j-^i 23>ofl M-Ej-\fl °flH^ s^^Rr ^ # x 1( x 3 ^ 3i 

<144> 23] |R,-*,l 2 +|K 3 -* 3 l 2 +|Ki3-*>3l 2 

<145> HL*V ^^71^ ^>7)^ <^«H 24>2}- g£ 4^DlEi§ R2.R4.R24* ^1^^. 

<146> n .1 . 1 

24] \72 1 2 P v/2 3 
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<147> . i - . - i 



<148> 



"24 ~ 



<149> C 2 =-aP*>/2+Va*PN/2 
<150> C 4 =-v- fP *x/2+ T *pv/2 

<i5i> pR>7HS U 3 HL^r U 5 # ^ ¥ ^-^71(345)^ 7>^*V H.€- ^ ^ # 

*>7lS] <^*H 25>ofl i-MM °HB^# ^s^Kr # x 2 ,x 4 » 

<152> 25] l^2^2| 2 + ^4^4| 2 + R 2 4-^4| 2 

<153> je^K ^a]7)^ U 7 U 9 ^ ML ^sj-l- *\7}2) <^*H1 26>sq- ^ tytyv] 



<154> 



<155> 



26] 1 ^ 



^ 



3 



<156> 



c e 1 -4-c 3 ) 

7213 ^ — 



<158> C 1 =-a*pv>/2+«xP*N/2 
<1 59> C 3 =yP'vx/2- Y 'P\/2 
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<160> o^H v ^ of* ^o] 3 o. >o U ^ ^ o. > 0 ]CK ZL^ U 7 21 

^ U 9 1: W ^ 4^71(340)^ 7>^*V H.S- ^"l- ^ *l-7)a) 27>°\] 

<161> 27] Itf.-^+^-^f+ltf,,-*^! 2 -^! 2 ^! 2 

<162> t£*V ^l7l^r is}?)*) 28>fif ^ R 2 ,R 4 .R24« 31^4. 

(* 1 * 



<163> 

R 2 = 



<164> 



28] K * 



* 4 =- 



* 3 



<165> 



(C 2 +C 4 ) 
24 2X'T 



<166> C 2 =-apV2+va*Pv/2 

<167> C 4 =-v Y pV2+ 7 V2 

<168> n>^7l-^S. U 7 Hl^r Ugl- W ^ 4^71(345)^ 7>^*> S-^ ^ 

?>}7}*) <^*t^\ 29>°fl M-Efufl t^lB^* ^isHKr ^1- ^ x 2 ,x 4 # 

<169> 29] l^ 2 ^2l 2+ ^4-^4l 2+ l^24-^4l 2 -k 2 l 2 k 4 | 2 
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Y , Ml #*fl ^>Bfli4s.^ ^7lS^ *fl^ ^ ( Z eta)H} 

<i7i> $.x\ °HlM-7> 47fl<?l ^-^ U 2 ^ ML ^*fl ^^171^ ^>7]^ 30>4 

Ri.Ra.Ris^- Tfl-iH&tk 
<172> j^^xj 3 Qj /?,=aV,+pr 2 +(;,-;+/y7 4 
<173> R y =Cr\-j 1 'r l +ar^r' 3 
<174> 7? |3 =-(C,+C 3 ) 
<175> C^a'yW 

<176> c 3 <p-g } ' 

<177> U 2 # % 4^71(340)^ 7^*1 ^ ^--i- # <^*H 31><H] 

<178> i^-^-q 3i] ^-^f+i/v^+l^is-*^! 2 

<179> J£*V ^X\7}^ *}7}2] <^n+] 32>4 ^ 45^Eil- R 2 ,R 4 ,R24«: 3l#tb4. 

[^5J-Xj 32] « 2 =pV 1 -aA-2+ / yr*+^V 4 

<181> i? 4 =C*'- 1 -/rr;-ar;-p*r 4 

<182> tf 24 =-(C 2 +C 4 ) 

<183> C 2 = C P'-C*P 

<184> C 4 =-/ay*-yya- 



<180> 
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<185> p}if7Hl U 2 » 3tt ¥ ^*fl 4s7](345)tt 7}^ 5L€- ^-f ^"1- # *}7|S1 < 

33><H1 M-bJ-^H ^SWf # x 2 ,x 4 » 

<186> 33] l^ 2 ^ 2 l 2 +^4-^l 2 +^ 2 4-^l 2 

<187> ^SLS-, oVEfl^yV 47fl<?l ^-f U 4 U 6 ^ ML ^J7lfe 

71 si <^«H 34>^- ^ R1.R3.R13* ^1^^. 

<188> 34] ^,=«''-i + P'-2 + ^-vV'-4 

<189> -R 3 =v^2+YV 1 +a*/- 4 -pr* 

<190> 7? I3 =-(C 1+ C 3 ) 

<191> C,=-a* Y v+aY* 

<192> C 3 =<;p*v-<;*p 

<193> v ^ ofl^. U4 ^ 7$o_ e<- j2 ^o]jL U 5 ^ ^-f e W6 >olcf. U4 t£ 

^ U 5 1" W ^ ^*fl ^71(340)^ 7>^*V 3.^ ^ ^ ^ *}7}S>\ <^«H 35>^1 

q-^-H *HJ1L^ ^i^m ^ # Xi,X 3 * 
<194> [^Sj-A] 35] |Ri-*il a +|R»-*3l a +l«,s-*>,l 2 

<19 5 > HL*> ^a]71^ ^V7l£q <^r«H 36>2|- ^ 5^*1 Eil- R2;R4( r 24 ^. ^XV^tf. 

<196> 36] ^ 2 =pV 1 -ar;+ r r;+vVr 4 

<197> R A =C''x-^1'-"i-orW r * 
<198> 7? 24 =-(C 2 +C 4 ) 
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<199> C 2 =-a Y *+va' 7 
<200> C 4 =-v^p*+;*p 

<20i> v}#7}x]S- U 4 SE^ U 6 ^r ^ £*fl 4^71(345)^ 7>^*> ^M. ^-s. ^ 

<^flH 37>^1 q-^^ ^lH^-i- ^4i^>^ # x 2 ,x 4 «- 

<202> 37] |^ 2 -x 2 | 2 +|i? 4 -^ 4 | 2 +|i? 24 -x> 4 | 2 

<203> iEth U 8 S^- Uio^l ML 4JL3J--I- ^*fl ^^17)^ ^>7lsl 38>&f ^ sl-e} 



38] 



<205> 



^ 3 ^: 



<206> (C 1+ C 3 ) 

^ 

<207> ^ 4=|a|2+|p|2+|y|2 

<208> C.-aV+a,' 

<209> C 3 =i;p*v-C*p 

<210> <^H v ^ 4* «o) Ugo^ 3 o e^ o]jL ^ ^ o. .CW ^ ^ ^ ^ 

Sfe Uio^- 4^71(340)^ 7>^-*> -91- ^-1- # ^f7l^ <^*M 39> 

<211> 39] IRi-Xtf+^-xf+lR^-x'^f-lx^ 2 
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<212> ^ ^A]7l^ Z}7}°) <^*H 40>2f ^ El I" R 2 ,R4,R24» 



<213> 



<214> 



<215> 



<216> 



R 2 = 



(pV,-ar*+Yr3+v*;V 4 ) 



40] K * 



«4=" 



*4 



C 2 =-ay +va y 
<217> C 4 =-v^p*+^*p 

<218> 4?>^lS U 8 3^ Uio* 3tb ¥ #*fl ^71(345)^ 7>^*V 43 # ^ # 

*>7l^ <^*H 41>ofl M-e}-^ ^is^Rr # x 2) x 4 » 

<219> 41] R 2 -* 2 | 2 +^4-^l 2 +^ 2 4-^4l 2 -k 2 lV4l 2 



<220> <^-SL2|-^ 7\}2 ^A]ofl> 

<22l> oj^HH ^^tl: 4^^"^ -^Hfe Q*}^ ^l-lr-i: ^#^>7l ^Sfl 7>^tb -2- 

€■ ^ ^#<H1 tfl«H *HB3 ^1^H°> °1* ^IslHTr 8PSK^1 ^4- 8*8 

oflE^ ^aVo] ^_2.*}JL, 16QAM^ 16*163^ uflB^ Tfl^H ^>7l ofl 

*| PSK ^4 QAM ol-g-^ig ufle^ TflAl-o} s)^^. faj j^tf A] 

<222> £ 6 ^r PSK-& ^tb -S^SM- M-^Ml ( a )^ BPSK ^ (b)£- QPSK 

(c)£r 8PSK zj-zj- M-B|-ifl^cf. ti}<2}- Qo] psk^ ^-f ofl^ s_ 
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s. 4)-g-^o) 3] (unit circle) #41 3*l«Hrtfl, o]^ s.s. aj^-s.^ H7 ] 7> 1 

<223> <Jj ^5. S.^ 8 p SK Al^-s-o. 47]] ^ ^A] oj-^ufso. ^ #&i5}^ U 6 )°fl 

cflSfl xi4 x 3 ^ 3.71^ lo]7l nfl^-ofl <^^A1 35> ^ DflE^-i- ^ 

^S^rTr *>7l^ <^^A1 42 >-g- a^J^Hr ^4 ^^W. 

<224> [^*)-Al 42] ^i-^.l'+liJs-^^+lAr.i?^-^! 2 

<225> ojnfl S.^ Xl ofl tfl^H ^7] 42># ^i^-*}^ ^ 5>7]^ <^«H 43> 

<226> 43] \{R 3+Xl R 13 y-x 3 \ 2 

<22?> Xi^r ^^J: A}-%-*}7) nfl-g-ofl #7} <^*H 43>» *|^Sj-*Kr 3^ R > +X > R " 

°\) 7># x 3 # fHr 34 ^<U*}t}. ZLi^ 3.^ Xl o\] tflSH tfl-§-*Kr 

M-^ x 3 ^r 7>^>7fl 3 2.3., ^<&7]$= o) ^-s. - ^ ^a]^^ uf-Ej-ufl ML 4 

2)^3. *V*f ^*>^L7>> ^ ^#*V4. x 2 ^ x 4 

1- ^#<5}jI7} ^ ^-f , 4t7M£ ^^171^ 7V^tt 2-^ X 2 °\] tfl*H R * +X * R ™*\] 7} 

# e^*Hr x 4 ^ fjfi, c] ^ ML 4i^t ^ 2)^5. ^ ^ 

1- o]^ PSK1- A>^-^ CfS. ^A] Jfjrjr}. rajahs: 

<228> Cfs - 7 fl^ Aj^-S. X2> X4 ^ PSK1- Af-g-^f^ Cf= ^A] ^ 

AlAHl£ ^75>7fl ^-§-^Cf. 
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<229> 4^7Ws QAM-g- W 4^s}-l- ^^^V^, £ 7^ ( a )4 (bH 4^ 44 ^o] 

16QAM4 64QAM^ ^-M^- S-€r ^^^9] 3.7}7\ &4. QAM »<HHH A >-§-*>^ 

^lB^^r <*r*H 39><H1 44^ 44 £4. #7} *m^H4 xi# JI^} 

*3, 7Hf*V X3 #^l cfl^fl #7l <^«j-^ 39>» aJ^S^fe 3^ *}7)$) <^r*vxj 44> 

<230> j^^j.^ 44 j |(i?3+x I i? 1 3)-x 3 | 2 +(R I -^ 1 | 2 

<231> °i7H ^-^*V Xiofl tfl*H # 7 ] 44># 2|dl4*Ur ^ *3 + *.*.3ofl 

X 3 * iHr 34 ^<H44. ^7l^ 7>^*V x^l tfl*H tfl-§-*Rr 

x 3 i!3. ol^^^ ^ o] ^ ^1 ^Al^ofl u^ufl ML 4^1- 4tb 

^^T 3$±3. f>}±= #-g- ^-5}JLX} t}^ Aj^-S^ ^#^4. x 2 4 X 4 # ^#^>J7^> 

fJfJI, o] ^-s. - ML 41^1 3R> "flS^ >g-£ ^#*!:4. 

<232> IE 8^ l^ofl 4^" 4^5}-^ ^2 -g*H* ^f$Z}7] 44^ 

5ijL4, a^Hfe ^}u|^ 41^. ^ ^4 n J-§: -£^45^4 4*14 ^ 

tfrSr ^t^Rr °14 4H444. 

<233> Afr7) 5L 8* 4^(402)^1^ mi,m 2 fe 43 ^*fl# 4£r ^ 

, 1-^ 10- 10 ^-S 3. ^-ir 9m ^ i^r 0A^ -£^4. 4^ (404)ofl 4 ^ 

7l^r 4^r4 ^RH^S ^oj-ofl ^Al^ * m o}^^ 7}*}JL 4444 

* Ri,R 3) Ri 3 * 31^4. 4^(406H4 ^ xi-^ Si 5. 4^(408) 
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«C*i)^3 + *.^.3^. ^Al^Cf. 4^(410)°lH j# 0^-5. ^7l5)-*V ^ 4^ 

(412HH ^- «}*|| x 3 ^r Sj 5 4^(414)<>1H ^A]7l^ ^3)=l^.)-^l 2 ^- 

4*3 (416 ^71 7fl#^ p]| o. *}.o_ ^. mijacf ^ ^o.^ 

4^(420)il5 *J\°£ 4^(418)^.5. #7l mr g- #7l A ( x ^o_£_ 7$ 

y^M. # 7l - Aj^-s. 4^. ^- 7 ] ^( 4 20)°-5 aj- 7 ] 

3HK420HH ^"71 ^- «l*fl 7 >^*V p>^ni- a^o]^, <^)# 16QAM£l ^-f i 

7> 16*41 5^*1-53 A^, ^ ^( Si Hl W<*| tfl-§-*Rr ¥ #*fl ^l-Csj)* 

3°.5 4^(424)-°5 ^*}JL, ^-^^1 4^(422)^5. j# 1 

^7>a1^1 ^ Aj- 7 ] ^(4i2)o.S. 

^"71 4^(424HH ^r^l7l^- ^(^^^^il 2 -'-^-^^)! 2 ^^^-^^)! 2 ^. 7fl#^}t!:4. 4 
*<K426HH ^-71 7)1#*1 B ^7\ # 7 | ^ & m 2 54 *M S*-^ 4^ 

(430) °-5 ^l^^H, H^*l 4^(428).° 5 #7] m 2 l- #7l ^ 3 )o. s 

7g^}5l y( x >)% ^-7} ^ 4)1"5 ^^*1 4^(430)^5 ^7] 

4*3(430 HH ^7} ^ a]1-o1 7j-^*V ^1^- ^Ir 0 ^, Ir^i 16QAM^1 ^-f i 

7> 16^1 £^>^^, ^ #*fl #-£«r°fl tH^H tfl-g-^ ¥ ^*fl ^lr* 3# 

^ ^H5 ^r^H 4^(434)^.5 ^^Jl, &J1^ 4^(432)^.5 ^?>\^ i 

# 1^ #7>a1^1 :f ^v 7 ] 2}.^ (406)^.5 4^tb4. #71 4^(434)<HH ^#71^ 
3 0.5! ** 3 >» ^#t!r4. 
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<236> JE 9^ ^ ^ofl o|-s 4^2}- o) ^2 -^Hl# ^r*8*}7} 9] S\B.no] 

^Efufl INSULA"!, <^7H uj-Ef^ ^!7)±r ^3^5. ^#*Kr 27^ 
lr(540,545)^- ^-^^cf. 

<237> A o V 7 | s_ 91- %V 2 ^ > ^ ^ 7 1( 5 20)^ ^Al o>Efl!4l-S.«-E^ 4^£] 

a] ^1M-1:(510)5.^ M-B}v4]^ *fl^ 7)1^1;^ tifll7l 

(530)^ #7l ^Al oj-^u}s.(510) AjTi^Ti^, 4* 47flS] X\ 7i^7j;# 

^ ^5)^ -^l^lr# °1tt # 7 ] H 3 £ i=, £ 4 ofl u|-E]-Mi ^7lofl £]«H 

*V #3*1 471] ^ AjTi^Til- #o> ^s]^7l nflg-olcf. 

<238> # 7 ] #1- yfl < l7l(530)^ #7] 4^r^ <r-S °J^mi-(510)-^ ^-«H ^^]^1^ AlJrS- 

. # s.o> ^ ^Efls. <*\7}*\ *VM-o] ej^i^ svq-o^ ^a] cj^q.^ ^ ^ai 

^IJHr-i: tifl^l^ji ^ofl^ ^^5lfe ^l^l:^ wfl^^-c}. 

^HH^f ^711^ ^A] <y;Eflm-(510)^: A>^-^ 51^1 ^O.^ o^lA^ 

A^O} ^j-q-^ ^A] Oj-^mcH] cfl*V ^Olcf. 

<239> ^Al7lS.^-E-l 471]^ A]^S Xl>X2)X3>X4 l- ^^JL*} ^ -f , #7] 4 

^71^(540,445) ^ ^ ^-^71 «--£( 5 40)^ #7l ^ ^ # 7 1 ^# A]jr§ 

ofl n}^ Xl 4 x 3 # 3#*H ^12 43l7} «~g-(545)£r *}*>7H ## O.JL x 2 3- x 4 » 3# 
*lcf. nsl^ #71 4^711- (540 ,445)^11 S!\n #7l 4711^1 ^##01 -g^dfl 
<240> #71 *fll 4-£7l(540)£l **H1 tflsfl id^S}^, #7l 4^71(340)^1^1 431" ^ v 

^71(550)^ S.^ 7}^ #1- ^-#^r ^#*}^, ^# 5l^7l#(552,454)-$- #7l 

43 M- # 3<H:£ *m* ^7Hi o^^fl a>-§-^ ^4 ^^*v jh## v 1^ sl^i 
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^1^14. 3L€r 7fl^ 7}-g-s^ $S*H^ 711^-4 ^^M, 

°fl# 16QAM^1 ^4- l6 2 7flo]q-. 

<241> Aj-g- ^HH 71(560)^ ^71 Ol^-^ Aj- 7 j ^A] AjlfA 7M J7 45}D] 

Bl-i- R 1( R3,R 13 ^- Til^JI, ^71 7}^-*}- 5L€" A]^ ^# # Aj- 7] 7]]^^ 2^1 -^l 

^^1 ^71 *V 43> £^ <^r^H 44>* 2|^5}-*Rr ^ ^7] 

a^s\^ mm. ^-s-o] 7fl ^- A}-g-s}^ ^<£*}v), 1-^ 16QAM^ ^ < 

^tj-A] 44>ofl 3<sH 167fl^ a^^i}. 

<242> 7^1^71(570)^ 4>7l ^ ^°\) 31 *H ^7) 7^ Jl 

^ ^m§5l 7fl^l 4^ olnl DllHSJ Tll^VJl, ^4it^l 

^#71(580)tt TflXV^ ^IH^J ol-g-^ ^1 H bj ^ 7>^l£^- 

All- ^ <^7lAi Aj-71 uflH^ TflAj-O- <^r^ 19> SL^ <*r«H 

23> JE^ <^r*M 27> <^«M 31> <^r^M 35> 5E^ 39>°\] tcf^cf. 

<243> Ol^ ^-c. ^v 7] ^ 2 ^7l(545)^l7>i£ ^<^}7ti JfLo} ;*1 tf . o] ^ ^ 

A o v 7l »U ^-S7l (540)oll xi4 x 3 # ^#^>J1 ^-71 *fl2 ^ 71(545)^11 x 2 ^ x 4 # 
^/^llt ^«:7l(590)^ ^"71 ^tfl^ 4^5} M 

1- 2:^- x 1( x 2> x 3) X4l- 
<244> 2 b PSK Af-g^ nfl ^Sj-Sl ^2 ^*H]« ^ *V 

Rl^R^ TflAj-S]^ olcfjl ^ nfl, ^1)0. b ^o^ x^M^ 2 ^S\9\ ^j-g. ^f-Sfl 

31^5) ^ * x 3> fe ^'>P>Cf *V«1^ 2^^ WlJR olAj-S.^. ^ TflAj-slDl, xi* 
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B ^±r 3*2bs}^ ^^-i; -f-Sfl Tll^cf. ne]£S 412^^1 *ll2 * 

4*2^5)^ ^4 ^ , H^JI 2M^ <£^^-^ ^1 ^H<*l) M-El-Va ML ^-JlS}- 



<245> <^-Jl3^ X|3 ^*H> 

<246> £ i^ofl rcfs. ^ 3 qpsk 8PSK^1 tfl*}<*| a}-§- 7 >^*V ^ A 

^ €^ ^ $14. 
<247> ^ ^ s.^ 8PSK ^«-g- 3#^Rr ^4-, ^71^ sj-el-plE^ R 1( R 3) R 13 # 31 
^, 71-^*1 S.€- 43 « ^ <*r^ 35>^ *flH^^- Rxofl 7># ^3 

-1: qi^f R 3 oll 7}# q 3 3f R 13 ofl 7>^- ^ q i3 * ^ qi 3 

o) ^<y§>cf^, A^yl qi J!f Q3 ^ ^#*Vcf. 

<248> ZL^^l ^ ^ ^7l^ ^-7) q 13 4 g\q 3 Aj-o]^ z^ £# 2 5L <S> " 

% 711^>J1, ^>7l qi # f^JlS. «H ^71 °- Ojiflo} B^ofl ol^ 3} 3f. 

SL 43« ^ ^>7l q 3 ^r f^ilS- ^ ^"71 *<> o]^2>\ a^ofl ol^ ^ * 

J£ 43 1-** tfl#°.3. afll ^Al^ofl u|.b|-^ ML "II 31*Rr 

<249> n^7Ml ^4171^ 2j-^n]El# R2.R4.R24l" R 2 c> fl 7># ^ *> 431" q 2 

^ R 4 °fl 7R1- e^*l 43^ q 4 3f R 2 4°H 7># e^tb 431" q 24 « 3 3*^, ^ q 24 7l- 
^.sq. ^J*}^, #7l q2 4 q4# ^#*V4. 
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<250> ZL^x] ^ ^7}±r #7} q 24 2}- %7] *}o)°] 2JeL 

<25i> £ 10^ ^r^ofl am ^-^^ ^-SSl-l- ^^*>7l <^7lofl^ ^ 

<*I|3.>H 8PSK^ u^-i^t}. ^-71 £ 10S1 ( a )# , R^l 7}# e^*}- 

43* qi^ R 3 ^l 7># e^tb 4« q 3 ^ ^ W4) o1jl R^ofl 7 RV 43* 

eXl/4> °l^. q ' iq ^ &JM 7\ S)JL q 13 4 A H 2} zJ-§- 23. i-Hr£ ^ =3lt/8 olcf. 

(b)» ^7}^ qi ofl^ 3n/S tt^ oliflofl ^ ^ ^M.^ s 2 ,S 3> S4^- q 3 

<HH W8 ^ 54 tt ^iL So.Se.SyS. oj^-cH^ - ol^ 7>^*V 4] 

1- ^"l-^ tflsfl *fll ^*HH ML 4^1- W ^lS^-i- ^3-*}-^ 441: 

<254> 5L 11* %^a>}T&, ^7l^r 4^(602)^1^ B)-^DlE-l# R^.R^ 

, ^^(604)^1^1 7>^*> ^ ^-7] R^j 7]-^- e^tlr ^ Xi4 4>7l R 3 ofl 

7K> 43-t x 3 2f ^-71 R 13 ofl 7R> ^t!: ^1- x 13 l- ^^W. 4*cK606HH ^ 
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<y Xl3 o] ^>3<q. ^^*frf^ ( ^A]7lfe 43(614)JLS *!<8*H #71 xi4 x 2 » 

<255> *,=-4— 1 

^ ^7)fe ^(608)^1^ " 2 V*>3 % ^l^ul, 43 

(610HH ^71 £3£ x l* *M oj^cq ^ o^ofl ol^ ^ j£j;L 

41 « £ x 3 # ^0.5. *H °" oj^cq y^ofl ol fe - ^ Jr^ 

43(612HH ^7lfe #7l ^1^3 ^ «J^0 ^ = Aj-a 

Til^H 3^1 lb8r 7}^ ^M-^l #-g- 3#tbt}. 

<256> ^- ^ofl 4^- Jf-^aJ ^T*S^7l ^71^ S}^3H ^-8: 

£ 9$f ^S>i}. #*1 £ 9^1 ^ ^1^71(560)^ #7} sfl^ 
^71 Aj^s-^- 7}^J1 3 # Ri,R 3 ,Rl3* ^AV^Jl, Aj- 7 1 tzJ-^b^oH e^tV 

£3tt ^ 31 , ^71 ^#3.^ <t>* olxflo} ^ofl Ol^ A] 

Aj- 7 ] AjEH^ ^ Aj^S-S. ojifLo^ - Ol^ ^ A]^. 7 ]]^ 

^ QPSK^ ^-f ^tfl 3*37flolj7 ( SPSK^I ^tfl 5*57fl ojcf. 

<257> ne^ pflB^ 7^1^71(570)^ #7l ^M. ol ^ ol- 7]-^*V 

£^ 431- ##°fl °H ^^-tV ^1H^ TjlAV^Jl, a^H^ ^#71 

(580)^ #71 TflAV^ ^EgJ ^s.^. ol-g.^}^ a^s] pfleel 7].^ £ s. ^ ^ufo) 

^1" ^7lA-] 4I-7I nllH^ TflAV^- <^^A1 19> <^*H 23^«M 22 

«H 27> <^r^ 31> EE^ <^r^H 35> Sl^ <*r*H 39><=Hl 
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°1#4 ^ 4M *fl2 4^71 (545H A-liE. ^-^^Tfl ol^^lcf. o]i|. £o] 

^71 afli 4^71(540)^1^^ Xl 4 x 3 # ^#5>J1 >S-7l *fl2 4^7l(545)ol]^^ x 2 4 x 4 » 
*§!/*]<§ ^«:7l(590)^ -8-71 ^-g.** ^tfls. M-^^H 4^ 43 

1- x1.x2.x3.x4e #^tr4. 



<259> 5. 12 vfl^l s. 14^ ^4 BPSK, QPSK, 8PSK<M 4^3- 4 afli ^} 

^1* A>-g-§>^ ^-f , 2711 ifl*l 47fl^| ^A] ^IM-l-S^E-l 17H51 ^A] ^A] 

41 :M #^-«l (Signal to Noise Ratio: SNRHl Efl*r 43 # ^1 Symbol Error Rates: 

SERs)-§: *]M?± 3HcJ-. 

<260> Aj-7] £ 1 26fl^ 700^ 27flS1 Efl M-l-i- *r-8-*rfe ^-f4 431- ^l^^r^l^L 702 ^=7 3 

7flSl A>-g-s}^ ^ a]^. <q^o)5L 704^ 4711^ A}-g-^ 

431: °H^^ 0 li=f. #7l 5L 134M 2711^1 ^^mS-fr Af-g-^ 3 o-«j] 431" 

olJL 712^ 3711^1 <£n^ A>-g-*>^ ^2] 43 "sr ^1&|#o1ji 714^ 4711 SJ a>-§- 
^ 3-f4 43 # ^^#014. Aj- 7 l £ i 4 o!i^ 720^ 27fl^ A}-g-^ 
431- ^I&I^oIji 722^ 37fl4 <?>Bfli4 AV-g-sy^. Al-g- ollsl-i-olji 724^ 47fl^ <?r 

B11M-1- A>-g-^ 3 °-si ^m. ofle^oid-. 
<26i> a]^. ofle^#(SER)4 Ai^cfl ^-g-wl(SNR)^ f>}7}°) <^«M 4 5 >uf £ol 14 

<262> ^^ V xj 45 j SER = C • S2VH d 
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<263> 6\ 7 ]X\ ^olJl Cfol^A]E) ol^o]!}. £ 12 £ 14^ ^ 

iTfl^ ae|£^ log(SER) = -d-log(C-SNR) ^7} log(SNR)# x^°-S. s> 

^ y = -dx7> sH 7l^-7l7> ^cf. ^, iTfl^S. q-E}^ SER4 ^Tfl ZL 

BflH°lH 71^-71^ cfol^AjEl o]s.ol4. ZLeiSS ^7] 5L#^*\] tf><2j- ^ 

<264> £ 15^r 47fl^ ^A] ^lEflM-lruZ]- 8PSK# A>-g-^ ^-f j ^. aVtgofl 4^ ^Jr^ 

^13 ^Hl<2f ^1 AjA^S Aj-H. oflE^o] #$6\]*] HlS^ ^o^, 730-g- *fl3 ^Hl 
^-JlS)"!- M-^-Ml 732 >fll ^AH]ofl 4= ml M-E}>a 

?}ojcJ.. JEA^l «}<2]- ^O] -g. i£^o} ^3 ^Al<^l^ Till ^)o\)6\) WlJUSlH ^ 



<265> ^ ^. l£^0} Aj-^^j- ^oflA^ ^afl^*! ^Aloflofl #«fl ^ 

3 fJ$W*l ^ f>£ ^HH <^ 7M ^^ol 7>^^ =LZ]B.5L 

¥ ^€ ^*HH QSL^, -f^^r Jf-Sj^<^ ^^^n> o> 
°1 ^^^^ 5^ ^#^1 ^*fl ^*fl7^o> *Vt}. 

<266> OI^A-] Aj-xfl^) Ajtg^ Hl-sq. ^o] ^^>^ ^ ofl Ol^A^, 7lH 3 ^ ^ 
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cH*H3 ol^-g- <£-g- - ^ ^^4r 3#*Hr ^5L7l<3] 

^ 71 JL ^* *H 7^*1 -g~§: £fij= 
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[$^* 1] 

JfA^A] a^eAo^ ^2: #^*Rr ^7l«Hl 5fl°H , 

4^ 431-1-^- 2^*5. *}JL #7l a^-#^r -M^H^* #7} 

^A] oj-^u}^ ^Sj-fe ^A] W-Jr;^ ^^7]« 3L^}ZL, *]7H #7l 4^T^ ^ 

#7} ^A] ^^71^, 

#7] #A] ^<go] ^c^ £ 2 7fl^ ^S-ol tf^ofl ZlJE^jL tfo]^A]E} o}^ 

<#&^ #71 ^a] ^jri^ ^*Rr ?A^r S}^ ^7). 

2] 

XI 1 %H1 &°H, #71 ^A] oVEim-l-Sl 7^7} 47fl«?l ^-f , #7l ^A] «.^^|. *g 
1 ^#71^, 

ol ^ofl Al^-S^ 47fl2l 471121 7Mb ^#*Hir ^3*71 
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i^^r 3] 

*fl 2 %H1 9X°]^\, #7) <q*n ^sq^r «M£ *>7H M-^\fi *J 




^7]^ s 1( S 2> S3,S4^ -8-71 <^£)^r ^!"!- 0 J. 



4] 

*fl 2 &<H*1, #7] ^l-*^ BPSKCBinary Phase Shift Keying) 

^ *M^r *l-7l^ U 2 ^ ^§-# ^3 *Rr ^7l. 



<^ 2 = 



^3 



2 1 

-/-*2 

^3 "^4 



^1 



1 ^2/ 
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#^ ^7>: 2003/9/9 



5] 

*H 2 %H] &<H*1, #7] QPSKCQuadrature Phase Shift Keying) 

^^91 #7) ^ JfsiSf- ^}7l^ U 4 ^ ^-fr ^%SL3. t}^ ^Al7l. 



( 5j - v 2 ^3 



VST- 



4 "^3 



\ ^3 



l 



2/ 



<*}7H Si,S2,S3,S 4 fe- ^71 ^^Ife 4]l-l-olJl v^r ^7] $\#&<9 



^1 2 *J-<^1 &<>H , -8-71 ^^5)^ ^l-*^ 8PSK(8-ary Phase Shift Keying) 
^-f ^"71 ^ w-^s). Sgig*. §>7l ^ Ug j4 ^ 0. S ^X\ 7 ). 



*1 


^2 


*3 














•*• 






- V.V 


4 
























^3 


- S 4 




1 
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<^7}^ 31,32,33,34^ <#7] ^£\$=r $£r&°]2. vxr ^7} 



8] 

*fl 7 t8-<*fl 91°]*}, #7) e ' J5 ^^^ ^O-S. &*±7]. 

9] 

*fl 2 *oHl <$7] $^°] 16QAM(16-ary Quadrature Amplitude 

Modulation) ^ #7l ^-Jl^ *>7l^ U 8 *r ^-g~lr -^JlS 

^7l. 




<^7H si, S 2 , S 3 , S 4 ^ #71 ^#^°J . 



[^T 11 * 10] 
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11] 

*0 2 *<H1 &o]*] t sfr 7 ] <>ms\±r >a-ir#o] 64QAM(64-ary Quadrature Amplitude 
Modulation) ^^91 #7l ^ 7 ]^ Uio^r f^AS S> 





S 2 


*3 














•*• 






- v.s 


-4 
























5 3 






1 





^7)^ si,S 2 ,S 3 ,S4Tr #7l <&%^$= ^-M^ #7l fl##$. 
[3^# 12] 

13] 

A l %H1 Sl^H, #71 I^HtSl 7fl^7V 37fl^l ^-f , ^>7] ^A] Jf^s}- 

3 ^7)tt, 

oj^Sl^ 47^ ^-g-S.^ Aj- 7 | 47 fl^ A] 1-1-^ tiV^ ^ tf4 #71 47113 41 #1- 
3 ^.ofl Al^g.^ 7>^lJl 47fl3 4711^ >fl#SRr ^ 51-71 

3", 

#71 <g:g. - ^o^S. 27fl3 <i-i-3 Aj^-s-c. Aj. 7 l 

3# 3^*1 *H-£ 27fl3 3# 21^711-4, 
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#7l $1# i^Hr #7l « ^ ^6]^ 27HS] 1!-^ >g 

■M-8: ^ ^>J1 v^S M-^f^ AflS^. ^*V^, #71 ^€ ^sL£ IS #7) 

^€ 27^ <i#^ tfl*flSH 37fl^ <i!-4 47flS] ^1-^ 7}7-lb ^*Hr 1 

^l«"7ll- S^SRr ^#7]. 



[3^8- 14] 

all 13 ^1 a o v 7] «-^s)-7l^ ^ *>7lofl 14^^ 




15] 

^ 13 %H1 5a°H, #7l ^1-1" 0 1 BPSKCBinary Phase Shift Keying) ^ 

«^ #71 ^ JfjLs}- is}7}2] Ui4 ^^-g- ^-^^.S. ^#71. 
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■ S 1~' r ~J S 3 




















^3 




















*3 


V/2 


^2 



o<}7H Si,S 2l S3,S4^ ^71 <^3^r 
16] 

^ 13 %H &°H, #7l <y^s)^ ^1-1- 0 1 QPSKCQuadrature Phase Shift Keying) 
^-f #7) ^1 ^5)- ^>7l^] U 3 4 ^A5L ^ ^71. 





■ S 2- , -- Sr 3 














V ^3 










■H 












V ^2 


•^3 


v/2 



[^T 1 * 17] 

*f| 16 ^7] v^r e "- /2 " /3 °J^: ^JlS ^ ^71. 
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18] 

*fl 13 &°H, #7] <g^s]^- #l~i- 0 l 8PSK(8-ary Phase Shift Keying) 
*$1 #7l ^-S^- ^>7l^ U 5 ^- ^ o. s ^ ^71. 























*• 


- V 3+- V 2 










-^4-^1 




^3 


v/2 



^7^ 31,32,33,84^ #7l SJ^fe ^"M^lal V^r #7} 
19] 

20] 

*fl 13 %H1 &<>H, #71 ^^£1^ -S-i-^l-ol 16QAM(16-ary Quadrature Amplitude 
Modulation) #71 ^ rl^ ^l^r *}7)2) Uy^r f^AS *}^r 

^171. 
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•** 

V ^3 










»♦« 










-^4-^1 


VV 2 


^3 


X/2 



<$7]*] Sl ,s 2 , 83,34^ ^-7] ^^s]^ vfe 3H«t 0 J. 

21] 

22] 

13 %H1 &°H. #7] ^sItt ^Ir* 0 ! 64QAM(64-ary Quadrature Amplitude 
Modulation) ^-f ^7} ^7]^ U 9 ^ ^-g-^§- ^R^S <5>^r 

^71. 







- S 4 




























-^4-^1 




*3 


v/2 


VS 2 
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23] 



24] 

JfA^A] Aj^EjollA] ^Al 71*11 12]^ $\#S\o] ^X)Q ^ Aj^-S- 

* ^!*Rr ^7Hi fl*^, 

3 7fl2] ^ o>EflufS. S a.^ 47fl*l Al^Til- ^-0> ^A] <£Eflu|-3. AlJrS. 

4 ^71 °J:^M-1:S.^-E1 #71 ^ai oHfl 143.3 *flv| ol^-s.^- 7>^ZL, 7}^t!r 2-^ 

^1" ^l^l « ML 41^1 ^t!: ^rl-^r ^is^Kr *>M-^ z}-^ 

3#*Hr *fll ^ ^12 ^l7ltf ^^H, 

#71 ^l-*ol BPSK ^IrSS. ol^ojA] ^ o. # 7l ^! ^ ^ 2 JjLjr^s-o^ 

#7} ^ #71 *m °1^«T ^>7l^l ^^Hl ^5}- Rl , R 3; R 13 

, R 2 , R 4 . R24» 31^*} JL, 

4 x 2) x 4 » ^ ^ *Rr ^71. 
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C,=-a"p\/2-ap*\/2 

y(C 2+ c 4 ) 
^24- 2 

C 2 =ap*\/2+a*P\/2 
C 4 =yTP*x/2v Y "p\/2 

^71^ #7l a ,p ,y ^"71 *fl^ o]S-S.o1ji ^-71 n ifl*| r 4 ^ ^71 ^ ^JJ: 
[$-=p-* 25] 

#Ai7Hl ^^fl zj-z}- s^sH ^Ai^ ^2 ^#1- 

* ^l*Rr 71 oil flo^. 

4 #7j ^A] Aj-71 ^A] Oj-Eflufj^ ^ o)S.S.^- 7HJL, 7>^*1 2.€" 

^m. ^o\) cfl^fl ML ^sHsRr 
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^l-l-o] QPSK SE^r 8PSK -ai-i-S. ol^o^^l ^ o. ^. 7 j ^ ^ ^ 2 Jijr 

Ri3, R 2 , R4, R24* 

^-xf+^-Xsf+lRn-x'^f ^ lR 2 -x 2 \ 2 +\R 4 -x 4 \ 2 +\R 24 -x' 2 x 4 \ 2 ^ Sj^gf-sl-^ Al-^- ^V-E- Xl)X3 
4 x 2l x 4 l- 3#*Rr f^^S. ^ ^71. 

(C,+C 3 ) 
2 

C j =- a* pv\/2+op *\/2 
C 3 =yP*vn/2-y*P>/2 

(C 2 +C 4 ) 



R^yt 



C 2 =- ap *>/2+ va*P\/2 
C 4 =-v y P*n/2+/ P> /2 
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#71 Q ,p >Y £r #71 ol^SolJl #71 n ifl*l r 4 ^.#7l ^A] A]-gr 



26] 

^Rd-f-^l *1^°IH #Ai7Hi 3*11 AA isH ^tf ^Aisj ^ ai^-s. 

* ^*Rr ^7Hi 5a<>H, 

3 7flSl ^# o]- B |4 tS H E j 471151 A) 7^7^ ^0> ^Al OlEllM-5. ^A]S] Aljr-g. 
4 a o V 7 1 ^1 ^EimirS^-Bi #71 ^A] oVEliq-S^ *11^ Ol^.^ 7}7ln, 7}^*V 2.^ 

^1- «M ML 41^-1 *1lB^ S^SWr *|-q-sl Aj-g. z|z)- 

#7l ^2: -a^-s-ol 16QAM SL^- 64QAM 43 MS. ol^o^^l ^ o. # 7 ] ^ ^ ^ 2 a. 

^71 

# 7 1 Al^S-jTj. # 7 1 ^ o^s.^ 7HH ^}7lBl ^H^Hl tcf^ Rl> R 3i 

Rl3, R 2 , R 4 . R24* t11#^1-ji, 

i« 2 -^i 2 +P4-4i 2 ^ M -^/-k 2 iVj 2 f j^^Hr aj^ ^-s. XlfX3 4 x 2 ,X 4 l- AA 3# 

*}^r S}^ ^71. 



88-59 



1020030021364 #^ ^7}: 2003/9/9 



R ™ 2Kl 



^ 3 =I«I 2 +IPI 2 +IyI 2 



C ! =-a* ()v\/2+aP *\/2 
C 3 = Y p*vx/2- Y *p V / 2 



^3 



1 

v/2 



R * K 



3 



Kry* 



2^ 



C 2 =-aP*v^2+va*P\/2 
C 4 =-v y P*\/2+y"p\/2 

# 7 ) Q ,P ,Y *fl\| ol^-i-olJl Aj. 7 l ri r ^ A o V 7 l Aj-gr 
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i^^ty 27] 

^-S-ofl ML ^-SlSJ-* nflS^ 2j^^>^ *>M-S1 Aj-M. ^ Z|Z} 

<#7] Aj^-S-o] BPSK o]^o]^\ 7% o. ^ U ^j]2 4^711-^: , 

^71 ^A] X\§_^ Aj-71 *flv£ Ol^-t^- s:}7l£l ^Al ofl rtfef R 1( R 3> 

Rl3, R 2 , R4, R24* ^l^i, 

l^i-Xil'+IRa-Xa^+lRjj-x;*,! 2 ^ 1^ 2 -a: 2 | 2 +1« 4 -x 4 | 2 +|« 24 -^ 4 | 2 ^. £| ^^.gj.^ A] ^- ^-S. Xl>X3 

4 X 2 ,X 4 S ^ ^ ^-Al O.^ is}^ -Al7l. 

i?3=Cr 2 -yYV,+aV 4 -pr3 
/? I3 =-(C 1 +C 3 ) 

■R 2 =pV, -ar 2 +/)fr3+?*r 4 
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«24="(C 2 +C 4 ) 

c 2 =cp*-s*p 

#7l a ,P , Y ,1 -*7l *fl^ o)s.^olJl # 7 1 n ifl*l r 4 ^ #7l ^ *J 

28] 

-¥-^-f-# *1^*1H ^7lofl Zj-Zj" 15)^ 3# ^2: ^1-1: 

* ^l*Rr ^7,4| fl©^, 

21- #71 ^A] o> Efl ^^^«. E ^ #71 -A] o} Efll | S2] ^ °}^r^ 7}X)JL, 7}^ 3.^ 
^1- ^*°11 tflSfl ML 41^1 *)1B^ fl^-g- ^disHKr Aja. ^ z|zl- 

Zj#*Kr *U ^ *H2 4171ft £#*H ^ £H , 

#7l #l-#c>l qpsk iE^r 8PSK °l-f-<H3l ^ o. a o v 7 ] ^ x) 2 

71 

#71 # 7 1 *j]v| ol^-l-^ *>7l^ afel- R lt R 3 , 

Rl 3> R 2 , R4, R24«- 31 

21- X 2( X4# AA *J#*Rr 3^ ^8-2.3. S}£r ^A]7l. 
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/? l3 =-(C,+C 3 ) 

* * 

C ! =- a yv+ay 

^^C^i-^-a^a-P*^ 
^24=" (C 2 +C 4 ) 
C 2 =-ay +va y 
C 4 =-v^p*+^*p 

<^7H ^"71 a ,{3 >Y ,1 ^ oj^S-ol^L Aj- 7 | n tfl*l r 4 ^r ^) ^ A] 

29] 

-T-^d^ Al^^oflA-] ^ A] 71^1 <3}*fl ZJ-Z}- 15)^ s)^S)ol ^Al^ ^ Al^-S. 

* ^4l*Rr ^7H1 OIOH, 

4 7fl^ o>Efll4#S.«-Ei 47fl Al^7i# ^ ^Al olEflufS. ^€ Aj^s. 

4 ^A] ^EflLHt^-El #7} ^A] oj-tfl ^ 7>^JL, 7>^*V S.^ 
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MM ML ^tb ^4i5HjRr *>u}-°l ^ ^ z|z| 

A oM ^2 16QAM 64QAM ^Irl-S. °l^-<^ ^ o. ^ ^fll ^ ^2 4 

Rl3, R 2 , R 4 . R24# 3l^>31, 

|R 2 -x 2 | 2 +l « 4 .x 4 | 2 + |« 24 .^ 4 | 2 -|x 2 |V4l 2 ^. ^S^Hr ^ ^ Xl(X3 3l- x 2 ,X 4 l- ^ 



1 



^ 4 



^ 



^ — 



^4=l«l 2 +lPl 2 +ly| 2 



071=- a yv-l-ay 

„ . (pV 1 - a r 2 +y/-;+v^V 4 ) 
^ 2 K\ 
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^ *r 



(C 2+ C 4 ) 

^ 24 ^ 



C 2 = -ay +va y 

^7l>H #71 a ,P ,Y ,1 ^ #71 *fl^ o)^o}jL #71 n ifl*l r 4 ^ #7l ^4l 41 
it°li #71 V^r ^7H1 ^*fl >9M"g- 3# 5)^Al7lfeC-fl Af-g-tb ^#&°J. 



30] 

JfAj-f-A] Al^EflojiA-l ^ a] o^fl PSKCPhase Shift Keying)^. ^S£lJL AA 13 

^ 3# Sl^sH ^4l€ £^ ^4l*Rr ^7H1 3X°]*\, 

3 711^1 ^4! ^MSS-^Bl 47fl ^1 Al^^Vs- ^-oV ^a] oUflu^. ^4l£ 

31- #71 ^4l oVEfll4l;S.^-E^ #71 ^4l oV^ms.^1 « °1^-* 7^5, 7>^*b 

431- ^1 ^ 431: 4i^*}^, #71 *J£ 431- ^-ir^l tflsfl ML ^-Ji 

3H> °11B^ ^4i^>^ *>4^ a]^. ^-o. ^ m ^ ^ 2 41 

#71 *fll ^ *112 ^711-^, 

#71 ^41 41^1-21- #71 ^ °mtt 7Hn ^71^1 ^«}-*Hl nq-ej- r 1( r 3 , 
Ri 3 , R 2 , R 4 , R24« 7414>^, 5L€- 431-1- Xi4 *3+*.*.36|| 7 ># 7>*>£ a^^-s. 
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/?l=a *'" 1+P ^" K^yK-^'p*^- 

^13 2 

C^-a'pvs/S+aP*^ 
C 3 = Y p*v N /2- 7 *p N /2 

^24 2 

C 2 =-aP *>/2+ va*P\/2 
C 4 =-vypV2+y*p>/2 

^7H A o V 7 ] a ,P ,Y ^ ^"71 ^ a o V 7 | ri ^ r ^ Aj- 7 ) -a] X\s. 
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31] 

■¥■^#^1 &H7]<% SJ*fl QAMCQuadrature Amplitude Modulation).^ ^ 

ssU AA isH ^ ^7lofl 

3R> *1lB^ a^a^Kr ^ufo} ^Kg. afli ^ A2 

7l« 

#71 ^Al Aj^S-s}. ^ 6\^& 7}*)JL t}7)9] ^*\o\) ^ Rl , R 3 , 

Rl3, R 2 , R 4 . R24« 31#*>JL, 7V^-*> ^-g-# Xi4 ^3+^1^,30,1 7>^> 7>7>^ ^1-1- 

x3 ^ 7}^ 2.^. X2 s± R,+x 2 R 246]] 7H > 7> ^o. aj^-s X4 ^ z|z]- o^;*) a} 

# ^71 ^ ^1- ^"1-5. Zj-Zj" Ajlfl^ ^ ^io S ^ 4Hd7l. 
^ 

3 ^3 

(C,+C 3 ) 
^ 3 =la| 2 +lPl 2 +ly| 2 
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C i =- a * pv\/2 +ap ~\p2 
C 3 =yP'vv/2-y*Pn/2 



JC 



3 



^3 



(C 2 +C 4 ) 

JrC** 



2a: 3 

C 2 =-ctp*\/2+va*P\/2 
C 4 =-vyP*\/2+tV2 

<$7\ a ,P fY ,1 ^ *m o)^^o)jl ^y] rj tfl*] r 4 ^r #7l ^ *J 



32] 

-^-f-*] Al^^oflA-l ^a^H o^sfl PSKCPhase Shift Keying)^. ^S^Jl is) 

^ 3# 4r^£ ^ 43 «* ^l*Rr ^Aj 7 H flo^, 
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W ^JE^ S^s^fe. ^>M-^ Aj-i- zj-zf zj#SKr afli ^ ^12 41 

Rl 3 , R 2 , R 4 , R 2 4» 3)^>JI, 7>^tt 2-€" 43« Xi4 *3+*,*.3ofl 7># 7>7}£- 
# ^7l ^ ^ ^*Rr *Kr ^71. 

*13— (C,+C 3 ) 

Cj—a yv+ay 

^4 = ^"'*l- V 7''2-^3-P^4 
* 24 =-(C 2 + C 4 ) 

C 2 =-ay +va y 
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<#7] a ,P ,Y ,1 ^ ^7) ^ °}^^°]51 #7] n vfl^l r 4 ^ ^7} ^A] 4! 



33] 

JfAi^A] aI^o^ ^^jofl QAM(Quadrature Amplitude Modulat ion)°.3. ^ 

SSlZL z}-zj- ^1-1:^- ^4l*Rr ^^ofl 

4 #71 #A] tVEflu|s.^.«-E^ ^A] oVE^iM *m 0 l^tt 7^11, 7>W 3.^ 

^ ^ ^ ^1- , #7l Aii«£ ^ Aj-g. ^ofl Cflsfl ML ^S. 

SH- $m ^5}*Kr o-m-^ ^--g- ^ 3#*Rr ^ ^12 ^JL 

#7] *U ^ ^12 4^711-^, 

A oM ^A] A]^^ Aj-7l ^ olS.s.^- 7 >A]J1 *} 7 }<>) ^^-Alofl o}-^ Rl> R 3 , 
Rl 3 , R 2 , R 4 , R 2 4* 7}^ S.^ Aj^-S. Xl 4 *3+*,*, 3 o|} 7}^ 7}77}^ Aj^-s. 

X3 31 7>^*V ^1-1- X 2 ^ R * +x * R ^o\] 7 ># 7>7}-£ Aj-g-S X4 ^_ yj-yj. 6\^6\y± A] 

# #7) ^ Al^. ^ S ^ AinB^ 3}^ ^)0 S ^Al 7 l. 

„ (a'^ + p^+^-vV^) 
jRl ^ 

(v^2-*-Y*'-i- , -a.V 4 -p/-;) 
^ 3 ^ 
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(C,+C 3 ) 



4 



^4=l«| 2 +lP| 2 + lY| 2 



C x — - (x yv+ay 

_ (P^i-^+yj+v^V,,) 
* 2 ^ 



4 ^ 



R ™ k: — 



C 2 =-ay +va y 

#7l a ,p >Y ,1 ^ #71 *fl^ o}s.s.o1ji ^-71 ri r 4 ^r #71 ^# Al 

it°l5 #71 #^17H1 ^# S^l^l^ A>-g-*l ^#&°J . 



[$^* 34] 

-r-^if-^ Al^^H ^7H1 £]«f| PSKCPhase Shift Keying)^. ^5}^. ^ is) 

^ 3# si^si^ ^ ^#*Rr ^#7Hi sa^i, 

3 711 Sl ^Hflu|-l-^Ei 47flSl Al^^VS. S.C}. ^A] o>^m-s. #3L# 

4 #7l ^Efluj-l-^Bl #71 oVEllM-SSl *fl^ ol^-l-^- 7}X)JL, 7>^*V S.^ 
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^ ^ -fiL #7} tfl^fl ML 41 
^tb J^sHsRr *>i4^ >g# ^--g- 3#*Rr ^ll ^ *fl2 4-Jl 

^"71 *fll ^3L7}±±, 

#7] ^ ^11*4- « ol^-S* 7\*]3L *}7}2) ^ R 1( R 3> 

Rl3^ ^1^>^, Rl<^l 43 # Xi4 R 3 ofl 7>^> 7\77\$: ^ x 3 3\- R 13 °\] 7}^ 7} 

^ Xis^fl ifl*H x '* x *°} Xi 3 3}- xi ^ X 2 ^ & 

X132I- A>ol z)-^ 1/2 <y ^a>^ j7 ; x^^-Ei ojiflo] X3 o_ S 

-^"71 A]2 4Jl7l^ ( 

#7} ^ #7) *m 7\*]JL S}7l^ 4^ R 2 , R 4 . 

R 24 « ^l^H-JL, R 2 °fl 7>^ 7>7>^ ^ X 2 Sf R^j 7 R> 7>7>^ X4 ^ R 24 ^l 7>^> 7> 

V}£ ^ X 24 ^] tfl*H *>«o] X24 2f -g^^ x 2 ^ X 4 3 ^^^1 & 

^ x 24 S* a>o] z}-o) 1/2 ci ^a^ji, X2 s^-Bi olvfl^] X4 s. 
(C,+C 3 ) 
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C,=-a*pv\/2+apV2 

^24 ^ 

C 2 =-ap *\/2+ va*p\/2 
C 4 =-vyP'\/2+7*P\/2 

a ( {3 ,y ^"71 *fl%| ol^-s-olji Aj. 7 l ri vfl^l r 4 ^r #7l ^ a]^ 

35] 

-T-^i-t^l AliEfloflA-1 ^a}7H1 9\n PSKCPhase Shift Keying)^. ^£]Jl 13 
A 3# s^sH ^4J*Rr ^7H oio]^, 

^ ^ ^ ^ ^-1-* , ^71 ^ti ^ ^-s-oil « ML ^ 

^tb ^sj-eHr ^1- ^ ^l^Hfr *fll ^ *I12 4s. 

7l« 3t#*H ^^M, 
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^-7] Ai^ij. #71 ^ ^tf 7Mn §>7lfi1 ^*j-±Hl nq-ej. Rl> r 3) 

Rl3* ^l^>Jl f Rjofl 7># 7>7}£ 431: Xi4 R 3 °fl 7># 7>7>^ ^ x 3 ^- R 13 <Hl 7># 7> 
x 13 ofl *>3C] Xl3 s|. ^.<a*>^ X! ^ X 2 ^ & 

x i3 4 *H *W 1/291 Tfl^jl, XiS^-B] °- oltfl^ ^^-§4 X3 o. s 

^-7] ^12 43^1 fe, 

#71 X\SL^3\- #7] olS.S.^ 7^|H ^7l^ ^^ofl ^ R 2 , R 4> 

R 24 » ^l^H^, R 2 °fl 7># ^ X 2 ^ R 4 <>fl 7}V}£ x 4 4 R^l 7># 7> 

4J£ X 24 °fl x >«°] X 24 Q X 2 £ X 4 ^l ^^^1 » 

X 24 Sl- A>ol Zj-S] l/ 2 o] ^1#^>J1, x 2 3l^ oliflSl ^#1-4 x 4 S. 

JjLEj °- o^o} Aj.g.s.jg. ^l^^^l ^ #71 ^ ^3. ^*Rr ^ 

*}±r ^ 71. 

/? I3 =-(C 1 +C 3 ) 

i? 2 = P"''l-« / "2 + 7'-3 + v ^*''4 
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7? 24 — (C 2 +C 4 ) 
C 2 =-a7 +va y 

<^7}*} ^7] a ,p ,y ,1 fe- *flvg o]s.s.o1ji ^-71 n ifl*l r 4 Tf ^a] a] 
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